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HISTORICAL PERSPECTIVES 


L. S. Termen: Faustus of the 


Twentieth Century 


he index to the collected works of ViE. Lenin, 
founder of the Soviet Republic, contains about 8.000 names. 
Among these names is that of a celebrity who is still living 
today: Lev Sergevevich Termen [1]. At one time, this Soviet 
Inventor was also menuoned in Who's Who as an American 
millionaire. 

Termen, who lives today in the epoch of computer syn- 
thesizers, projection television and laser shows, belongs to 
the pletad of pioneer-inventors of electronic musical instru: 
ments, television and light-musical equipment. This is 
without taking Into account some of the ‘trifles’ he has dealt 
with in ahife that has spanned almost a century, for example, 
transmitung the sense of touch, working on the remote 
control of aircraft and invesugating such phenomena as 
gravitalional waves, the structure of time and longevity, 

Tam grateful to fate that we have been friends for nearly 
29 years. When I first met him, it was as if I were seeing 
someone from the next world, Prior to that moment I knew 
him only through foreign reference books, where, next to 
his name, were the inevitable bracketed dates (1896—1938). 
Tam glad to be able to share with others the following 
informauon about my famous colleague, a truly legendary 
man (Fig. 1). 


Fig. 1. Portrait of L. S. Termen by N. Almeyev, 1980 (Kazan, USSR). 
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“music of ether’—the 


Bulat M. Galeyev 


In 1927 an international mu- 
sic show was staged in Frankfurt 
am Main. It seemed there was 
nothing new with which the 
Russian delegation could) sur- 
prise the satiated European 
public. This is what the news- 
paper Pravda wrote at the ume: 
“The concerts were a success 
only during reports held by 
the Soviet mventor, Profes- 


sor L.. Termen.” “Music of the 
er eremne, 


SS rT Lh 
spheres . “an angel's voice”, 
serimMan 









| ABSTRACT 


The author narrates the story 
of L. S. Termen, the Soviet inventor 
who created the world’s first elec- 
tronic musical instrument. Details 
about Termen’s life are given, and 
his inventions in various fields of 
technology, primarily in electronic 

_ music, are discussed. The author 
' touches briefly on Termen’s life in 
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press and that of other coun 
tries were fullofsuch rapturous the inventor's later life, many 
exclamations. The tour of Ter- 
men, inventor of ‘ether-wave inaccessible until recently. 
music’, was a prolonged one. 

And there was indeed cause 
for surprise. The stage was ab- 
solutely empty but for a small box from which a short, 
glittering aerial protruded. A musiciin approached the box 
and started conducting—conducting not the orchestra but 
the mitisic itself], music born of bis hiaaid out of nothing, out 
of the air! The sound itself was also singular—something in 
between a human voice anda cello. 

The Termenvox (the voice of Fermen) ts the name by 
which this astonishing instrument became known (in the 
United States it was called the Theremunvox and its inventor, 
Theremin), ftisan instrument without keys, without strings. 
The link between the instrument and the musician's hands 
is obvious. But this link is nonmaterial, ephemeral, estab- 
lished ata distance. Concert-goers in Dresden, } vuremberg, 
Hamburg and Munich, and at the Philharmonic in Berlin, 
Albert Hall in London and the Grand Opera in Paris, were 
enthusiastically applauding. This is what bk. Zozulya, a Soviet 
writer who witnessed this triumph, wrote: 


Thad learned from three-columm newspaper headlines that 
the great invention of the engineer Termen was to be demon- 
stated at the Grand Opera Such epithets as ‘of venius’ 
alternated with the words “miracle of nature’. What | heard at 
the Grand Opera is unforgettable. Phere were moments when 
the entire huge ball with allits circles uttered exclamautions of 
amazement and delight. 


And so it was at every concert in each city. A Berlin 
newspaper carried the following: “In the three months of 


Bulat M. Galdevey (phystcist, arust, educator), RAL, SKB Promete: abl KR. Marksa LO, 
Kazan 20111, USSR. 





aspects of which have remained 


the United States and offers read- 
ers less well known matertal about 


574 





his guest performances here, Lev 
Termen outshone even Lev Trotsky by 
making ‘world revolution’ in’ music.” 
Among the numerous wonders of our 
electronic age, this was one of the most 
beautiful. Up to the present dav, even 
if Termen performs on a stage that has 
the most powerful modern synthesiz- 
ers, the public regards with reverence 
the emergence of “Termen’s voice’. 
This is how it all started, 


CHRONOLOGY 


The gymnasium pupil Lev Termen, who 
had already astonished his classmates 
with his self-made observatory (he sub- 





Fig. 2. Termen 
(on far right) 
in 1917. 


sequently even discovered an asteroid), 
spoke to them about the properties of 
high-frequency currents. He illustrated 
his talk with experiments involving an 
apparatus of his own making. By that 
time he had already noticed that 
this apparatus occasionally produced 
sounds and that by changing its para- 
meters, it was possible to alter the pitch. 
This inspired him—after all he was 
raised in a family of musicians. 


1914 


Termen became a student at the Peters- 
burg University, entering two faculties 
at the same time: physics and astron- 
omy. However, he did not abandon his 
music interests, for he simultaneously 
studied cello at the conservatory. But 


9 
Fig. 3. External 


view of the Ter- 
menvox. 
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the war dragged on, and Termen had 
to take a shortened course at the school 
of military engineers. Next followed the 
officers’ electrotechnical school, As far 
as the conservatory was concerned, he 
received a freelance artst’s diploma 
and served in the clectrotechnical bat- 
talion. Thus art and technology, and 
war and peace constantly would inter- 
mingle in Permen’s life. 


1917 

The vear of the Russian Revolution: it 
was Trot the tight time for music. Ee 
workeat at the rise powerful reactio state 
trom the comity, Detskove selo. then 
at the mutta radio-teehnical labora- 
tor tt Moscow hie 2a. Ele underwent 
Mian severe torals. ineluding an explo- 
Stor att the nidio station andl an escape 


from the White Ceatared Lroops. 


1920s 


ln Petrograd, the former cipialof Rus: 
Shas torres Phivstoo Pechaviead fastitiate 
was beme organized. headed by ALE, 
Jolie. who brought together the best 
scremtists and the 
country—his institute would become a 
kind of nursery for would-be academi- 
cians [2]. Termen was assigned to use 
radio methods to measure the density 
and dielectric constant of gases at 
different pressures and temperatures. 
Now his work at the radio station and 
his ‘musical’ wit came in handy. 

Gas was placed between the plates of 
a condenser. A change in temperature 
led to the expansion of the gas and toa 
change in the condenser’s capacity. 
Having increased the sensitivity of the 
instrument by means of a ‘cathode 
relay’ (frequency converter), the inven- 
tor connected the instrument output, 
not with the usual dial indicator, but 
with headphones. Asa result, the instru- 
ment began to emit sound, changing 
frequency with the state of the gas. 
Termen noticed that the capacity also 
changed when his hand approached 
the instrument. And his hand, as 
we know, was that of a conservatory 
graduate. After a few exercises, the in- 
strument was made to sing Massenct’s 
“Elegy” and Saint-Saéns’s “The Swan”. 
Astounded talk could be heard all over 
the institute: “Termen performs Gluck 
on the voltmeter!” In 1921 Termen reg- 
istered Patent No. 780, for a ‘musical 
apparatus with cathode tubes'—the 
world’s first electronic musical instru- 
ment (Fig. 3) [3,4]. 

The idea of using electricity for musi- 


chygineers ol 


cal purposes was not new. One exotic 
invention that appeared at the begin- 
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ning of the century, before the advent 
of clectronics, made use of the “SINVING 
are’. Here sounds were generated: re- 
suluing from the charges on the lip of 
an cleetrode connected to the second 
winding of the Tesla transtormer. In 
Pa97 1. Cahill had created am instru- 
ment out of a set of electromagnetic 
sencrators, cach of which excited 
its own frequency. Their combined 
weight amounted to 200 tons, and they 
occupied an entire building, The pro- 
duced sounds in carphones, though the 
number of carphones was Cnormots. as 
(his monster instrament was liked to 
the New York tClephone network, AS for 
Termen. he worked with carphones 
only at the beginning, for loudspeakers 
SOON appeared, Besides, it was dlreads 
possible to use radio valves. 
The design of the 
(Fig. +) [5] is similar to heterodyne 
radio reception, which is based on ob- 
taining audible frequency beats formed 
by the interaction (interference) of hig h- 


Termenvox 


frequency oscillations. Phe Termenvox 
consists of two generators of electrical 
oscillauions. One of them (1) has a 
Stricth fixed frequency and is referred 
to svmbotically as ‘closed’. Uhe other 
generator (2) fas a variable frequency 
and is referred to as “OpPeCh. SINCE One 
of the plates of its condenser is on the 
outside and connected to the acrial Cas 
One can change the Capackey With pre- 
crion by moving one’s hand closer to 
the aerial (for the hand and the ternal 
Matke up the air condenser). Signals 
freon beothi these Venernabors ate led to 
the cletector (by whieh deteers dacdible 
frequency beats. Phe Subsequent chain 
IN saMple: the intermediate unplifer 
(2c) thie ample chy aud Mme lec 
speaker (7). Phe ctvenit is tdypusted so 
thatamotion of one’s lind close tothe 
acrial corresponds to achamnge i sound 
within three to four octaves (the closer 
one’s hand is to the acrial. the higher 
the pitch). With the other hand, the 
performer controls the volume in asim- 
lar fashion. An additional goncrator 
(8), to which a nooselike electrode (9) 
is connected, is provided tor this pur- 
pose. Tis chergy is used to heat the elec 
tronic tube filament in the interme- 
diate amplifier (5). As one’s hand 
approaches the nooselike clectrode, 
the generator lrequeney detunes rela 
tive to the trequeney of the resonant 
circuit, which is part of the tube fla 
ment power circuit (hence the closer 
one’s hand is to the noose, the lower 
the volume), 

In the autumn of 1927, Pormen de- 





Fig. 4. The basic components of the Termenvox: Vhe ‘closed’ generator (1) has a fixed 


frequency, while the ‘open’ generator (2) bas a variable frequency and is connected to the 
aerial (3). Capacity is controlled by the distance between the performer's hand and the 
aerial. Signals from both Senerators are fed to the detector (4). which is linked to an inter- 
mediate amplifier (5). an amplifier (6) and loudspeaker (7). An additional generator (8), 
to which a nooselike electrode (9) is connected, aids the performer in controlling the 
volume: the closer the performer's hand is to the noose, the lower the volume. 


monstrated his device at the Eighth All- 
Russia Electrotechnicit! Congress, at 
Which the famous plan for the clectrili- 
catlon of Russia was ddopted. (Vhis 
struck the science fiction writer HL. G. 
Wells at the time. ifone recalls his book 
Russia in Gloom.) Vhe perhormance of 
music by Miassenet. Sanit-Sacars atric 
Minkus on the Permetvos abotused: tie 
terest not onky among cheineers, Fol: 
lowing an enthusiastic review in Pravda, 
spectal concerts of etherwave maasic 
had to be arranged for the veneral ptth- 
lic. 

Ih Mirch PO2s 
lo the 


J Petamen was tis ited 
Kremlin to detnotistrete bis 
tchievement to VE Lenin lov |. Phe 
Principled. it lide. wearer 
Strate the dosteument in the mode ot a 
wireless Cradio watefamear. Baa What 
Denim lkhed most wes the way this rricelte- 
PUT pose radio Watchin “Sane one of 
Chops noctumes anc Sky bark” Hy 
the Retissian composer Glinkal Lenin 
even tried his own hand on the Per 
menvox, which led him to conchide. 
“Well, didivt Tsay electricity could work 
miracles? Tarn glad it is in our coun 
that such oan instrument appeared.” A 
few days later, Lenin wrote the follow- 
Ing to L.. Trotsky: “Consider whether it 
Is possible to cut the number of Kreme, 
Hn cadets on guard dit by introduc Ing 
an electrical alarm system. (Phe en- 
gineer Termen showed us his CNPcrr 
“AST. The 
radio watchinan ultimately did find an 


ments i the Kremlin... 4° 


appheation—at the State Treasury. the 
Hermitage and the State Bank. Flow 
ever, only specialists Knew about this 
when the Ternmenvox began ats rium, 
phant procession across the COUP, 


with Lenin's blessing. Vhe COMPOsers 


Glavunov. Shostakovich and Ganesin 
were present at the etheravave music 
COMCCTIS, 

Termen began to broaden the scope 
Of his experiments, By combining the 


Pormenvon with cbvnamie color (Fig. 5), 


hie attempted towchieve the svathesis of 


Cther-wave triste with Vilbtable Sensory 
CHeEtS Cusine special designed arm 


Cha elbow ness Canes were held 


Mt neaniber of cities. the hundreds of 


perlonmanees serving to advertise elec: 
trifiehou. whieh provedable to subject 
even art. The press reviews bore the 
Hipriitat the epochs bermen’s mven- 
breadth ya ised Tacten COMING LO bree 
[teen iecanenscheany al nial" gi ainek 
IAVCUTTOn hats dome almost whet the wttae 
fiiirmabwhes Wascelione had he Vea ot 


Crettasprorttiona, Tas aaverition bees thie: 


brightest prospects. "Lhe problewer af 


Protects: “hie ales: wasthiniettin 4S 
solved. Sounds are liberated from “el 
MNtutes” Of matter. Phe dec oof other 
Wave music) Dats arrived.” 

Phas. the press reacted tp the same 
lashiow te Permen s Russian tOur as HH 
Was to react dtiime dts subsequent Con 
cert tours ma Earope. Phe same thine 
Wats to happen hier in \merics, Bist 
before discussing bermen’s wears. in 
America. T teel obliged to tell abort 
nether Lermen, one not known lo 
forcign readers. 

AJR. lotfe. director of the Phvsico- 
Tochnical Institue. would charge the 
ilented iveator with lors of Tp racti- 
Cal tasks. His motto was (1 ry to ACCOM 
hobodsy has done 


plist somethiiig 


belonte s SMevie aati His ihe aequaly: 
Nin. the Perairecuves avd tis COMCEOLIS, 
Permen took (ipo erie ot the most diffe 


cult tasksof that tine. rueredy the trans. 


tee MS eee aces ret Thee Pvc ritue abi © crvttara 


~ 
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mitting of images. He resolved it brit 
liantly, developing and constructing be- 


mveen L927 and 1026 several verstons of 


a working wireless (distant vision dev 
ice (Fig. 6). Simultaneously, he was 
studving at the Polytech ii Institute, 
for the war bad prevented him from 
getting his diploma im plastics. “Phe 
Mechanism of Electric Distant Vision” 
was the title of his @radiiation: Chests. 
[have seen the materiadization of his 
‘deas and TP wish every student could 
boast of such results: the first funcuen- 
ing television set i the COuntey, with 
a screen measuring [90% 150 em. U 
should be pointed out rat stntbar e@x- 
periments conducted im other caun- 
tries involved very small screens, the 
size of a postcard or a matchbox. 
Moreover, while his colleagues worked 
at the time primarily with the Nipkow 
disk, emploving the system with a Scan 
ning beam’, Termen was one of the 
Gest to make use of the origial mirror 
sweep Gi rotating disk with omuirrors 
placed at different locations and whose 
light fell on the photoc ell. This made 
it possible to telecast. Hot from some 
dark location where the control object 
was normally placed. bi directly from 
the street under natural light. Besides. 


this object could be mobile, which at 





the beginning proved a stumbling 
block for many. OF course, the resolu- 
don ol this television set was small, only 
16 lines: but in his latest version, Per- 
men succeeded in bringing this figure 
up to LOO, That was not at all bad for 
1LO26. 

loffe was pleased with the result: 
“Termen’s discovery is grand and on 
the all-Fiuuropean scale?” he wrote in 
Pravda. Vhe device was shown to Stalin, 
Ordzhonikidze. and to the Red Army 
marshalsto-be  Voroshilov,  Buadenny 
and Tukhachevsky. Permen’s inven- 
tion struck members of both the 
government and the military, Was this 
hot vet another Witmph? OL course it 
was. But herein dies the reason for Ter- 
men’s name being dropped from the 
list of thase generally recognized as the 
PIOTICETS of television: bis vention was 
imnimediately classified as top secret he- 
cause it was to be used to assist border- 
guard patrols. ft would seem that after 
coma vears all this could be made 
known and declassified. But, as we will 
see. the subsequent vears of Permenss 
lile were full of zigzags and ups and 
downs. Fora long time there was no 
trace of his diploma work, which has 
been recovered only quite recently, fi- 
nally making public Termen’s priority, 


Fig. 5. Light- 
music projector 
in action with the 
‘Termenvox, 
1920s. The sound 
contact is auto- 
matic: changing 
the piteh of a 
tone changes 


the color, 
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along with the necessary proofs [9]. 
This contribution to science was alone 
sufficient for Termen’s name to go 
down in history. However, (his was but 
an episode in his life, which continued 
in America, where he was sent ona 
prolonged business (1p its, 


Termen in America 
(1928-1938) 

Termen performed concerts at the 
Metropolitan Operaand ¢ varnegie Tall 


in New York. Imagine an cusemble of 


12 Termenvoxes performing the over- 
ture to Wagner's Lohengrin Twill not 
quote from the enthusiastic press re- 
views. of which there were pmiany, in 
cluding several dozen in the New York 
Times over a period of vears. 

Termen was completch carried away 
by the spirit of enterprise found mi the 
business world of America. Several 


firmis-— General Electric, Westinghouse 





Klectric and Radio Corporation of 


Ammerica—_sthurted producton of the 


Termenvox, ommantufacturing several 
thousand oof them. Phe musicians: 
trade union registered 700 repre- 


sentatives of the new profession “Ter- 


menist. Permen organized a studio of 


music and dancing: and later, by agree 
ment with the Soviet government, he 
also organized the Teletouch Corpora: 
tion. which was housed in a six-story 
building on East S4th Street in New 
York. (L wonder what is in this house 
now. It would be a good idea to estab- 
lish ao musetun dedicated to Termen 
there.) 

Besides dev ClOpiig Se Tsar Tans 
Spon Cquiprent ijn bere) can 
Kiniedd dor pret tee! lee caste THristGal| 
COpeayptne rye Cre tein eet eT, AE ae A 
Sp hitrre hye. tiie ee lief aries! 
tha. Fe Drs trestreciine ri Hrtkes Use ol 
a broad metal plathormn thyatoas placed 
cadewthe Dar andl SOR Gese ISHIVE 
aerial. One produces music not by 
waving one’s hand but by moving ONES 
whole bodv—music born of dance! Var- 
lations by Franck and fugues by Bach 
were perfor mec. 

Daring has Fttropean tour and 
particttharls eehih® he was. a ANCHE. 
Paci aS. <sstiteal swribic er uis 
Lrmous people, Plisconeents and) Site 
attracted the martsicians: Gr, Csershwin, 
VI Ravel. QO.) Respiehi, Bo Walter, 


J. Sziged. J. Hettetz and Yo Menuhin: 


the writers Go Tlauptimann ancl G3. DB. 
Shaw: and the Gilm directors S. kasen- 
stem and ©. Chaplin, who ordered Ler 
ci Seenhiae, ide ine igh eernn OI t: 
[hee er le era See ta crtyed tre ben 


| Stokes sk pantlecaagirte scl b feo 14 with 


oes et ebm eT 


Lama gepee oe 





Termen, A spectal instrument with a 
superbass register was manufactured 
for Stokowski and his soloist. Clara 
Rockmore. A. Feinstein, a frequent visi- 
torte Permen's New York studio, wrote 
that 
Space ts a new Phenomenon’. This PELLISI 


“the sound freely emerging from 


have been a splendid duet: the famous 
phvsicist’s violin and the famous Inven- 
tors Permenvoy, Together they phived 
Jizz pieces by Gershwin, But hinstein 
Wels -Otrtied ely Lt. eet ltt hired rlewt: 


Che. Steere shea ai ato between 
TAL Siy StL aie ihcpate. a riy lichen Sar 
bane thy ese ee al eat a HSbe IES 


: 
thiecs ts. 


hile. apache eqs (iadl at cleats oof 


VALIOUS GeOMettC al hevires that the 
Won hie ort iish Vice. Pare Hace HeTroccet tisane 
too nthe. Pn othe 1950s) Bute would 
become famous for her Color-musical 
films, which, as she has pointed out, 
were influenced by her work with 
Termen [11], 

Future American celebrities also paid 
Visits to Permen’s studio: the vouny 1), 
Kisecnhower, as well as L. Groves, who 
later supervised the Manhattan Project. 
Termen met with Du Pont. Ford and 
Rocketeller: after all. he too Was a mil- 
lionaire, Yet he remembered his home- 
lind—he was amonpy those who wel- 
comed the heroic Soviet pilots who head 
made a nonstop flight to the United 
States from the USSR. Te followed the 
International situation with anXIety. As 
he said in his frank Intemiew for the 


Moscow News: 


My Conversations with the rhaatitaany ane 
with people dealing with the Anveric an 
tealttars ircuastry were net confined to 
miusic. Pwas well informed abeut the 
plus brewing om the American polit- 
cal Olvmipus. From what} knew. Deon 
cluded that the nazi-lascist axis would 
be our CHCTIN TH the next wat—not the 
United States. Chiet of the Read Arian 
Hiellivence Department janis Berzins, 
Whont FE know as Peteris. was of the 
Sune option, In July L938 Stalin made 
short work of hin | Es 


Lateron. Permen himself was to suffer 
cruelly, 

fn LOSS he was at hast permitted to 
return to Russia. which he barely rec- 
ognized—the counuy had sunk into 
the gloom of the Middle Ages. He 
would Jater tell me about these hard 
Vears in snatches, but he has pitblished 
his reminiscences only recently mi the 
Moscow News, from which Ihave taken 
some brief information about his life tn 
labor Camp, 


Return to Russia 
Siberia, the Kolma. the ends of the 


Fig. 6. 
L. S. Termen’s 
‘distant vision’ 


device, 1926. 


earth: In 1939) the friend of Chaplin 
and EBinstein was working ina stone 
quarry. Ee certaink would have Per- 
ished had he not devised AND CUISICT Wa 
tO transport a heaw loud—a wheelbar- 
row with a wooden monorail. 

The war was Approaching and those 
‘On top) remembered Worthy persons, 
The inventor was lransferred to Onoisk. 
and from there to Moscow. He worked 
Ina secret design bureau together with 
the wrcratt designer A, Tupoley and the 
Hiture spaceship desipner S. hKorolvony, 
fermen, deprived of freedom. under 
guard, worked on radio beacons for 
aircraft and other problems, Mian at 
tempted to encroach on his talent. That 
his talent was highly valued is ested 
by the fact that he was wsurded the 
Stalin Prize, Chass 1 (the highest aware 
ab that time). in LT while he was still 
In custody, Why was he given this prize: 
According to unconfirmed reports, 
L.. Berta, head of the secret police, used 
a bugging device developed by Ter- 
Men—it was givens the code name 
‘Buran’ —to spsoon hos rivals tn Stalin's 
inner circle. Permen apparently sup 
vived this period only because is 
keen brain was sorely sought alter by 
the powerful. Is this not a plot for a 
new “Faustus’, a Faustus of the lwen- 
Heth century? 


Rehabilitation 
Phe vears 1938-1958 were lost 
music, for new art. Yer life continued, 


for 


and Termen was rehabilitated. In the 
early 1960s. he returned to normal life, 
resuming his work at the Moscow Con- 


servatory and later becoming chair of 


the Department of Acoustics at Moscow 
University. On returning to normal life, 


he could see that the “clectrification of 


music’ that he had started in the LQV20s 
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had. aad still conmtimued: to hawe. its 


ardent Supporters. For ao number of 


vears The vaniers artist KK. Rovalskv had 
Dec at 
gandistin the USSR. as had been Chara 
Rockmore in the United States. At the 


comvincecd Permenvox propa- 


Sune Te, anny cof Dermen’s pupils 
and followers had vone their own Ways. 
Even betore the war, some original elec- 
tronic mittsical instruments had been 
developed. amonye then N. Amuiey's 
SOME. AY, Ate 6. Ries eae and \. 
Riisky-horsaikoy s Tequodin’. BE, Sholpo 
apphed the original principle of artifi- 
Claully swuthesizuig an epuical phone- 
Sham CO Hits Vartophone’ Coven Prior LO 
the Revolution he had belonged to the 
Leonardo cla Vine Societs, which had 
setitselt the task of radicalh TCA 
meusie ds NX Satake method. Dart with sa 
More COmpLEN destin, Wats cmiploved by 
Miurzin an his “ANS’ 
sound: photossacthesizer Chhuned: after 


the composer \lexander Nikolavevich 


thre cheineer Fb. 


Scriabin, the ratiste reformer), Murzin 
bucl clam ve the jdesp as Curly as Ld3s, 
Dut he was not able re make has instru- 
ment unuil 20 vears later. The ANS 
ective ts divided tmta not 12 but 72 
parts: therefore. itis possible to svnthe- 
size all Known and unknown udmbres 
with the ANS. the process of COMDPOsi- 
Hon beme reduced to drawing music 
Graphically with the po sstbility of its in- 
stant reproducuon: | | 3-22 |, 

Termen familiarized himself with all 
this equipment and began tctively to 
perfect Hts own devices, contumuing the 
Chited 
States. Fle cousirtie tee Hew Ler Pstlons 


CNPCHIPNCHES Triitiated in the 


and polyphonic Permenvoxes with which 
the 
pure prch ob- 


the perhorimer can tCCOMpPany 


melody by chords in 


tamed by means of clectronic circuits of 


mulupheation and division of the mel- 
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manipulations that are required are 
carried ort by the performer with the 
help of a hand-held miniradio trans 
mitter. Variants of the Termenvox were 
elaborated in which a change in time 
bre is controlled bx the perlormer by 
means Of ghances (fo be more precise, 
Dyomeans of a photocell tracking the 
pupil). Ino another model the same 
result is achieved by means of bio- 
potentials. Permen and his followers 
supplemented the TPermenvwox with a 
Noise generator. created simplified 
Termenvoxes tor children as well cas 
more complex models that are acti- 
vated by one’s voice or a whisper. and 
uulized the principle of capacity con- 
trol for Hight-mesicc equipment, 

It oas clifficutt to enumerate all the 
devices designed by Lerner for tse by 
musichans and teachers: they inehided 
dspectrogriph for anaby zing timbres. a 
decclerator of phonation without al- 
terattion ino the piel of somnd anda 


rhythm shaper. He conducted interest- 
Ing research ino the field) of musical 
acoustics (og. his experiments on shap- 
Ing Himbres not onk with overtone 
Preqiuenes values but also with the help 
Of tindertone harmonies correspond 
IG COOMINOD CONSEPLC HOTS) [LBL |. 
At the present time. Permen works 
at Moscow State University. where he 
deals with naval acoustics and noise 
Suppression mp automobiles, Bret hie stil 
makes Termenvoxes at home. chiet)s 
for musetms and sometimes for groups 
of performers. His daughter gives per: 
formances on the Termenvox (Fig. 8). 
and his granddaughter on the Terpsr 
lon. Th one were to remove the cover 
fromthe Termenvox, the entire histor 
ol radio cnginecring would be plata 
visible tn tis interior. By some method 
Known onk to himself. Pennen tas 
combmed old-fashioned valves with 
glimmering cathodes and plates with 


transistors. integrated cirentits. There 


Fig. 7. Termen’s new instrument, the Terpsiton (called the Terpsitone in English). as 


iMustrated in Radio-Craft (December 1936), 
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have been arguments in the Soviet 
press on more than one occasion as to 
Whether the Termenvox has become 
outdated or whether the past sShottlel 
be revived and the device produced in 
quantity, Some people sav thar the 
INSUPUIMOHE TS MCONVeINeHt to ise be. 
cause of tts chiding sound and the diffi 
cules involved in fixing puch when 
one Is playing it, while other people 
reward this as an advantage (24), While 
people keep arguing. radio fanciers 
from) different counties continue. te 
build their own versions of the Lermen- 
vox [30-36], 

The memory of this first electronic 
lstraument is sull alive. and not yust 
ints home countn. By now there are 
quite a number of arnworks that provide 
lor the tse of the Permenvox: A. Pash- 
chenko's “Svinphome Muster” (1923), 
B. Martinu’s "Phantasy for the Permen- 
vox and Other Instruments”. FE. Varese’s 
cantata “kquatorial’ (lO3-4) and works 
by stich composers as No Berezovsky. 


J. Schillinger. A. Fulethan. Po Grainger 


and A. Shrotkhe. In LOS the American 
Hirt Delos released a record with mast 
Py RSS COMMTOSCES Tab Wats pret 
eoortrreed Dw © Lata Reo Kitmore on the ber 
PEPIN GN 


Jie led 


ort 


L tre: baja. Jiri Saige 


Meconnitions watht thee ra eriten 


thee suited of trvaneribere buanrig, 
bevinmine i PO) maadtiombre Ler 
menvoxes comtroatled by bropoteatials. 
Prestumabh iwilbnot be vw mere restora: 
Horned the cathode rela. Phe revive) of 
the bermenvon principle mast likely 
WHT taveolve ats combination with the 
Newest computer technology, Whaat os 
bevond doubt. however. is that the fue 
tie belonmes to that units championed 
bs Termen cturime the best vears of his 
Nhe apt) Serene © Lee Niolows, 
Meeting with Permen. Padwivs keep 
thinking: Cana really be ond one per 
Hite. that 


Mrodated techmolows, ainisie. 


son. only one has aecom- 


(elt ta 
poaces the Perpsitan and the “Buran. 
Mie pabtcicligaiG allel -wl-.ao ae biles 
Mans osen and the purgatory of the 
Revolution. the dpplattse of the whole 
planet and the Hades cindes of Beria’s 
concentration camps: Elis whole fate 
brought together in his life such per 
sonaiides as Lenin and Stalin. Lukha- 
chewsky and Rockefeller, Gershwin and 
horolkwoy. Berhaand biastere. Virost all 
His tricnads from: his vounver chavs have 
become academicians, while he is em- 
plovecl at the Moscow Universit cas a 
workeiemeciune Could MWe Mae (jes 
come an academcnine Phe could have. 
tmdoubtedis: butas chev sa. the divine 


will is insertable. But le seems little 
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Fig. 8. Natasha, Termen’s daughter, at the 1987 Light and Music All-Union Festival. 


concerned with such things. He has 
seen evervthing, both the delights of 
worldwide triumph and the seams side 
of Tifes remating Termen, Paustus of 
the twenueth century. Observing his 
constant, cheerful smile and listening 
to his witty Galky one may think at times 
that perhaps he is Meplustopheles, aonb 
a kind one. Or perhaps the ssncretsim 
of the twor Aptly. some old) German 


SOUPOCES presemt Le PCCOPSTPUCEON Slip- 


gesting that these two names are 
derived from: the sae root. 
Sine we have touched upon the 


subjcet of old times. there is another 
reason to speak of times even more 
ancient. Tt tured out that beriapen’s 
ancestors had Wed from: France mins 
contanies ago at the tine of religious 
discords and later setded all over 
hurope, One branch of the genes 
logical Wee In some strange was has 
sprouted in Russia. Permen showed me 
histamily album with his genealogy and 


asketch of his genealogical tree, On the 


first page, there is the ancient coal of 


arms of the PFermen family with the 
mysterious motto "No more, no less”, 
The branches of this tree have proved 
to be strong. Pa competion could be 
held tor the ude of the genuine repre- 
sentative of the wvenueth century, Lev 
Termen is in an excellent POSTION to 
contest it. No more, no less. 


References and Notes 


1. See the following two part aruele on Lermen’s 
hte: Mo Kaplanos and Mo Cherenkov “hey ler 
ren s Warr ard Peace) Mayo Neves, Na Bb LOSS. 
and “Anether book at bow bernen’s hong and 
bvecutual bate’, Mostra Nees, tide LLOSS:. 


2. 1 Keakatn, Peceast choad anthoce tbdve venth ct thre 
ac teleme nus t Moscow: Sovetskava Rossi. LOS | 
py) Soh fae? 


$3. 1S, “Rovhadenic. detstva p vurtoase 


TLebinervohksae 


Perimien, 
“Phe bith cdirbelbooel arrel dates 
comec od tha Dertnenuson 1 dtacdtctekdeardke: (Radio 
techies) 27No oe LG. PEE ebay 


4.4. Kokin. hath of clektrer 


inert dese pribora codidas’ clektromiiy ka’ 


“TNtores.t 0s bende. 
Chester ol drow alee Groiitisi was bly teed ti 
cleeinie nieasiiing deveen, Nava eda Science 
wnad liter. Noo de cdoo7) pp La 14s, 


He. ON. Veobedian, Plektreeerye oeaecyheal nye tastereine fy 


Cb dec theotene rnatusge cul ceostragiame tise a NMaseaw Baier 


wiv POG. 


6S) Brewed. “Lenht snakes « feorinenkiok 


som then bee ernes dec inanitedk with the bes 
Te veN Mra veya theta” ONMuisie dited. No 7 


(LOS pp. 240. 


7 Yu Belkin, OV gostvakhou Pena” Visine 
Pena. devease CYouthi, Now P (bOsty pita Soe 


S.No do bento bod) broths. bs Aporel (ONe Pena: 
she shonk (hens collection). Vol. 37 (Mose aw: 
Polusdar, LO7Oy }?. SN, 


9. \. Rokhln. “Chetwertys vaaniane’ oo Phe lourth 
version). Badia, No.2 i 1as dy pp. 12-14. 


10. “Deletouch Cor poration. blectranes (heb ary 
137] pp. 2-28, 

V1. Nn Titerview with Mias-Fllen Bate’. eda af 
fare No. 35 (Winder 1964-1965) pp.2o-26, 

12, Kaplunoy anid Cherenkov, “Lex Tenmen s Wau 
and Peace” [ Lf. 


13. SON. Bronstein, fermecnioks ¢elektrola ( Phe Per 
menvox and the clectrolai (Moscow. [O36y, 


14. 8S. KRorsunsky and bo Simonov. fdedtaeerece 


matykab nye cstronenty (be dectroiie iicisie ah distin 


mews) (Noscow, Levitra Croscneroorsehit, 
LQ57). 
15. VOR. Solomin,  Aarsteueruveenie —lededromnrcy 


hal uykh istriaomentan (Destening elec troreusicat tn 
struments) (Moscow. Lemimgrad: Gosenergoizdar, 
PON), 


mi\ha iPhivsies annel 


lo. G3. V2 Nadilon. fesse: 


music) (Moscow: Detaiz, 162}, 


17. Te Vii ts ind Veo’ Shei Tabi she Ban 
NARTIAATE meroedasiayted: eledtreaun shal yk onsteae 
destuns of pobvyphormie cles 


aeerehoe o Nbtebertunn 


PPOon beste ab iste uenist ¢ Nbosxcons: harerana. Pod, 


TS. bP) Stroman. Neue cih freee hed ay kh cnstea- 
mentdthli iNew deve lopstare vats saa thre dele of clee- 
Upeuttabisne ud atastritnie tise o Nfoscauy: E WeTeOWt. POO). 


[S.°%.. Veloshin wind)? Reihorcitiko dotnet: 
Pye Pee sdb a gtee re dy el dec dreetrecisas OL TEESE thbreetatsa t NBs 


cow Prieruia POF dT, 


Meci rou fitter a habeve raster uty 
> NTs Cua! / ibe, 


20. BOY 
th des treomereiste ah apestaavrere agate: 


P8bae F. 


QTL I Medvedowsks ard ©} Gaizexiet. bh hetreanstacy- 
beef niye fee tiphen ye rn ed rr | Poesie atoy ele Ther 


mustcabinstraments: fenigrac baieruiva, ATU), 


Miya aa Nfriste ad svuithestyersg 


iMiuoscow: Ztratie, Pant, 


Nitite ces 


23. LOS esa yA trem exhaanydates 
(Phissies and the ait of mais: oMoseow: Zrente, 


Loos. 


beer pitidi. fad i 


24 1: Chenmiecin. “PE ekinenaikasy er hkar 2 lees 
thames arrel qnatisee th ii bie deck reecdeody cada te tyes 


HRarcdiva tans Vea book a Nose cw) PUGS 7, 


2a Shei, /Pincdedehavit ahr 2 AAs 
werk is cunteel cart Na etsheeye eae (Sante 
music Ne PL 1 baos, pitag Fae 

2b be Se detalii ONawteiia 4 PALORETOSS OF HLUZN 


etl didi Abelha. TNR ET ies Ane atitieal 
j 


cba fie Ny te i Neti de dice PPE YY 


Anta Tel Neasefeet capcgee 0 of 


teadtie hayy Pree tdaay fe » one the  L dte SUET TPO PET 
PE TOATIUIN SC TCR ser niilie prrentre ss” [tlie ses 


EEC thisth ets pa cd eretica tel. | oitates 


Nave aTLNVAG CAIRN RTE 


ih astikae A New aie atrsasl pinisicrk deankienies £cnad jek 


srauelNtyat 


Oe a 


Berunedi, 


Beccdy MEV se vervae tery cthica steed vfaey uvtttete tet sae t Repeats 
Harithe Sint AVA vitetis ihe Meee od antics) 


DNase oy) [tbs 


ZR EOS 
rretizvRGN Later tente dl | be care rar” Ub N\perunetiis aT 


Lortuen. Ob spre ttre nity Mob haste svete 
(he tedbbothelitantisce aad Pe tanen’s laboratory, 
a Vive seve ceaya Medceader aren dy hb tee due eyhde a sf driceh vive 
“Neri + ohdeeddey © a Ehre NTE U rien 


Schoo ob voli Scrertists acd space ta lsts “Pihit aie 


Melb te LNy 


miisie [report thesestr acai KAD Pry, 


24. 8S. Zarit. “SWwberedine a7 PPCOSPEUEStV A AN SErCUSH 
PRAGK an a 
space. ob. Modelit heasituitor: Nodedler-construc: 
tors No PC )OSL, Ey ieee eee a 


(Ube sot thoch ciiergine from the 


$0. 1. Siete ancl A. Shianay, “Cermenvoks” 
PP eiietiven aids SaaS a pp. o-b7. 


She LD: tlie ber- 


IRCTIVON Ohiee ag, Medien Noo GLU  pp ae 
bey: 


Koredley. CP stros. Lerinen ok,” 


$2. 1... Khoralet. “Sevciienis verenvoks” elhe 
mictle cin Laeiiielives te deli we IS p. 1s. 


os. hk Nehaete” Lehner le Porinenyond, 
Deedee, No. Ta TUSGi po 1 


Bn oT eiitieinaks UEC. Ved At hanes 
fort Nededler corstrtetore. Noo be POS] 4 pp. 28-20, 


35. RON Moow Phe Derena. Aadir cand bebiad 


sto Neus (Paraany 190 bo, 


36. RON Moo oN Prausistouivedt Pheremun’. Ele 


fromies Worked (fanius [oe] 1 


Cretfenee ELS. Deriment: bagistus of thee Pxcerigeth CURLERS 


